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ABSTRACT : PURPOSE: To enhance the thermal stability of a silicon-germanium heterojunction bipolar 
transistor. 

CONSTITUTION: A base layer B for a silicon-germanium bipolar transistor contains 
carbon or boron whose concentration is about the same as that of germanium; the crystal 
lattice constant of the base part B is set to be nearly the same as that of an emitter part E; 
the stress of the base part is removed. A semiconductor integrated circuit device using the 
silicon-germanium heterojunction bipolar transistor is applied to an ultrahigh-speed 
electronic computer which is operated by cooling the circuit device down to the 
temperature of liquid nitrogen; the high-speed operation and the reliability of the computer 
are enhanced. 
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